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We have previously established that there is a high 
streptococcal carriage rate among schoolchildren in Al 
Ain, United Arab Emirates (UAE) [l], with the mean 
carriage rate among children examined being 35.4%. 
Further work has demonstrated that the M and T types 
identified from these children were similar to those 
found in the USA and Europe and that the serotype M 
type 1 was prevalent, indicating the potential for serious 
disease in the community [2]. Indeed, post-strepto- 
coccal acute nephritis and acute rheumatic fever are 
well recognized as important local diseases. We were 
interested to learn what the natural history was of those 
in whom we detected streptococci and in those in 
whom we did not. No prophylaxis had occurred 
following our initial studies, and nor was there active 
treatment of those in whom group A streptococci were 
detected. 
This paper reports the findings in the cohort of 
children examined previously for streptococcal carriage 
and compares the findings at a 1-year follow-up exam- 
ination. 
We proposed to re-examine the same cohort of 
schoolchildren that was studied exactly 1 year pre- 
viously. Four schools were revisited and the children 
identified and retested in an identical manner to that 
described previously [l]. Two swabs were obtained 
from the pharynx of each child, one swab being used 
for culture and the other for antigen detection. Direct 
inoculation on sheep blood agar occurred as described 
previously and the Test Pack Strep A immunoassay was 
carried out (Abbott). The children were now aged 
between 6 and 8 years, and the examinations were 
performed in the 'winter' period of 1995-96, corres- 
ponding to the seasonal and calendar months of the 
prior study. As in the previous study, informed consent 
and ethical committee permission was obtained for the 
follow-up aspects. 
From the original study of the 254 children, 146 
children were antigen positive (57%) and 62 culture 
positive (24.4%) for group A P-hemolytic streptococci 
(GAS). At the 1-year follow-up, 110 children were 
antigen positive (43%) and 34 were culture positive 
(13%). However, of the 62 who were originally culture 
positive, only 16 were stlll culture positive (26%), and 
of the 143 who were originally antigen positive, 88 
(61.5%) were still positive. Table 1 outlines the distribu- 
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Table 1 Initial and 1-year results of antigen and culture tests for group A P-hemolytic streptococcl 
One-year follow-up 
Cult. Ag. Cult. Total IIlltldl Ag. Cult. Ag. Cult. Ag. 
- + + + - - + - 
Ag. Cult. 
+ + 12 19 1 20 52 
~ 9 48 1 37 94 
- + 0 1 3 6 1 0  
~ - 6 15 2 64 87 
As. Cult. 
+ 
Ag. Cult. 
Ag. (;tilt. 
Total 27 83 7 127 254 
Ag., antigen; Cult., culture for group A P-hemolytlc rtreptococci 
tion of culture and antigen detection in relationship to 
the original findings. Thus, 62 from the original posi- 
tive cultures and 18 new positive cultures occurred in 
the follow-up examination, giving an overall culture- 
poyitive rate over the 1-year period of 31.5%. Similarly, 
there were originally 146 antigen-positive children and 
there were 22 new antigen-positive children, giving a 
cumulative antigen-detection rate of 66.5%. Addition- 
ally, 23 of87 children who had no evidence of strepto- 
coccal contact 1 year previously had become culture 
positive (8) or antigen positive alone (15). 
The rate of streptococcal detection remained high 
during the study period. Ten of those who were 
initially only antigen positive were culture positive 1 
year later. Further, 22 who were antigen negative 
became antigen positive. This suggests that, even with 
this isolated testing period, 32% of the group had actual 
GAS within their throats and 70% had antigen 
detected. In view of our previous demonstration that 
there were clinically significant M serotypes, including 
M type 1,  present in the strains isolated, these results 
are important [2]. This follow-up study has thus 
confirmed the high prevalence rate of streptococcal 
throat carriage in the UAE school population. Our 
results are in concordance with those of a previous New 
Zealand study [-?I. Tagg et a1 showed that their mean 
recovery rate from the pharynx was 19.8'%, while our 
rate was 16.8%. Interestingly, 26% of our subjects still 
l i d  GAS at 1 year, but 10% of the New Zealand group 
had GAS in their throats at  1-year follow-up. 
Previous studies have not examined the role of 
antigen detection, and our results present long-term 
findings in relation to culture results and expand our 
knowledge of colonization. The positive antigen test is 
significant. We postulated previously that, for low 
streptococcal colony numbers, there may be difficulty 
in detection by throat culture alone and that the antigen 
test may have an important role in the detection of the 
carrier state [l]. It is known that a single throat swab 
culture in infected children will miss up to 10% of 
individuals with GAS [41. This number could be higher 
in a carrier state where the organisms are fewer. The 
enzyme innnunoassay type of test used for antigen 
detection has excellent specificity, although sensitivity 
has not been very high 151. The persistence of positive 
tests 1 year later and the conversion of some antigen- 
negative children to antigen positivity adds weight to 
this argument. It may be that in the carrier state there 
is a waxing and waning of the amount of colonization. 
This may be reflected in those who are only antigen 
positive on the first round and culture positive on the 
second occasion. We are carrying out further and 
detailed work on the M and T serotyping of the nexv 
organisms isolated which may cast further light on the 
transfer of organisms between the school group and 
whether there is persistence of-the same organisms with 
time in the group who have remained uniformly 
positive. This new study further supports our view that 
antigen detection may be important in the detection of 
the carrier state and in epidemiologic studies. Certainly, 
antigen appears to remain for long periods in affected 
children and may be associated with initial or recurring 
colonization or a rise and fall in amount of coloniz- 
ation. We believe that antigen detection may be a more 
useful epidemiologic tool than previously recognized. 
It  is of relevance that in a recent Swedish study, 
following the onset of GAS pharyngitir in  a child and 
teacher in a child care center, GAS infection or carriage 
occurred in 61% of the children in two classroonis 
within I6  days of identification of the index case 161. 
Our studies suggest that these children may be carrying 
antigen for some considerable time afterwards. 
C o n c i s e  C o m m u n i c a t i o n s  6 6 1  
We have previously identified serotype M1 from 
the organisms isolated from our throat cultures [2]. The 
outbreak in Boston, USA of GAS associated with 
varicella infection resulted in invasive GAS infection 
due to serotype M l T l  [7]. Varicella is common in the 
UAE and there is great potential for serious disease, 
considering that the Toronto data suggest that there is 
a substantially increased risk of invasive disease during 
the 2-week period following the onset of varicella 
infection [S]. Of  course, the organisms found to date 
in the UAE are M1 serotypes, but presumably are not 
currently producers of the important exotoxins [9]. 
We conclude from our study that 1 year after the 
identification of GAS by culture or by antigen detec- 
tion nearly half of the children still showed evidence of 
streptococcal antigen or were culture positive. How- 
ever, there was a conversion of some patients who were 
antigen-positive alone to culture positivity, and the 
converse also occurred. Antigen detection alone 
without culture positivity may be an important 
epidemiologic finding and a potentially important tool 
for further investigations. 
Acknowledgment 
The authors would like to thank Ms Shelly D'Silva for 
her secretarial assistance. 
References 
1. Dawson KP, Ameen AS, Nsanze H ,  Bin-Othman S, Mustafa 
N. The prevalence of group A streptococcal throat carriage 
in Al Ain, United Arab Emirates. Ann Trop Paediatr 1996; 
2. Ameen AS, Nsanze H, Dawson KP, et al. Serotypes of group 
A streptococci isolated from healthy school children in the 
United Arab Emirates. Bull W H O  1997; 75: 355-9. 
3. Tagg JR,  Ragland NI, Dickson NI? A longitudnal study of 
Lancefield group A streptococcus acquisitions by a group of 
young Dunedin school children. NZ Med J 1990; 103: 
4. Gerber MA. Comparison of throat cultures and rapid strep 
tests for diagnosis of streptococcal pharyngitis. Pediatr Infect 
Dis J 1989; 8: 820-4. 
5. Dobkin D, Shulman ST. Evaluation of an ELISA for group 
A streptococcal antigen for diagnosis ofpharyngitis. J Pediatr 
6. Falk G, Kjellander J. Outbreak of group A streptococcal 
infection in a day-care center. Pechatr Infect Dis J 1992; 11: 
7. Englegan MM, Woernle CH, Schwartz B, Vance NJ, Horan 
JM. Invasive group A streptococcus carriage in a child care 
center after a fatal case. Arch Dis Child 1994; 71: 318-22. 
8. Davies HD, McGreer A, Schwartz B, et al. Invasive group A 
streptococcal infections in Ontario, Canada. Ontario group 
A streptococcal study group. N Engl J Med 1996; 335: 
547-54. 
9. Mayon-White RT. Commentary. Arch Dis Child 1994; 71: 
31 8-22, 
16: 123-7. 
429-31, 
1987; 110: 566-9. 
9 1 4-1 9. 
Rapid emergence of meningococci with reduced susceptibility to 
penicillin in France: the need for vigilance in meningitis treatment 
CIin Microbial Infect 1998; 4: 661-662 
Laurence Struillou ', Catherine Chamoux2, Christophe Be~ranger~, 
Ana Maria Chouillet I ,  Jean-Yves Riou4 and FranGois Rafll* 
Departments of 'Infectious Diseases and 2Bacteriology, H6tel Dieu, 44035 Nantes Cedex, France; 
31ntensive Care Unit ,  Saint Nazaire Hospital and 4Centre National de  Rkfkrence des Neisseria, 
lnstitut Pasteur, Paris, France 
*Tel: +33 2 40 08 33 51 Fax: +33 2 40 08 33 35 
Accepted 20 May 1998 
Neisseria metzingitidis with reduced susceptibility to emerging in France and that there is a need to discuss 
penicillin has been reported in the UK, Spain and alternative antibiotic therapy for invasive meningo- 
South Africa [ l ]  but has remained rare in France until coccal disease. 
recently [2]. We report results of an epidemiologic From May 1995 to January 1998, among 81 
survey showing that meningococcal resistance is cases of community-acquired meningitis, 25 cases of 
